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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a curable polymer composition, a method for producing the same 
and a cured product in which rapid curing, a reduced viscosity, a high solid content and a very low or zero 
volatile organic compound content can be achieved. 

SOLUTION: The composition comprises a hyperbranched polymer having a first-type functional group and a 
polymer having a second-type functional group, the second-type functional group being reactive with the 
first-type functional group under at least some conditions. The composition can be cured to form a 
crosslinked nano-domain network including a covalent-bonded nano- range hyperbranched domain, and the 
domain may have the same or different chemical composition as the remaining part of the network. The 
cured composition can show high heat stability, mechanical strengths and toughness. 
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nwHnratoiGn] 

[it &m i ] «a«D« i o^^-ycomtis^frrs/N 

(hyperbranched) # 'J V— ! 43 *tf^ 

0 0-^2 5, 0 0 0 OfifiTi^fl^fffiifcSrr *SfJj»S 

[!S*^3] Sz©*WV©'B1JBIS«:*rr5# , J"*'-- 
jb\ **i3-7-\s f r*)vir (telechelic) ffi 

*V. (backbone) CWLT'OjryHJWUS* 

t>\ 2O(0*4S*#'rS* , Jv-±ffi«r^b, ^020 

2 0 %*?i!5t0^n)a (degree of branching) ^ 

Wo 

*\ fVKQ^iftli^fi'KDi' (multi-dendron) 

DHta io] m 2 o * 4 7<Dmmm& : ts? « # y t 

— ««, ffli/t— Xf-SO (corabburst) f>H'J^77h 
(dendrigraft) TfeSftSRS 1 

(i#S2 0%~*tJ4 5%0^tlfi*J<fctf!t!32, 000- 

#520. ooo nnm^tzfr? znxm 1 lae 

/^«-/7>^-H'J7 5 K 7 5 >\ /\-f/<— 

(i— r>l/^r h» , /vfA— T^S/f^U (7nlfU 
y-f = >) „ ;W/<-77>f5Hy7;VW5>Sft 

- y ? > ^nk y v - & * # ss 2 © * ^ 7®^^* #-r 



7V>£!E£*tt£ 1 <D*-f yoWWfcEJSUT^UT- 
ooo~i«)2 5, ooo osa^a^a*** % a* 
nwaaisi ^2CD^-f^"eD-eftis*wr«5Kyv 

10 [flra&aie] ^©^T^ass^r 3#y v 

[!»*«! 73 ®2<O^Y7iOgfII5:tt5*iJ-7 

— *\ 2o©*«8*w-r*#y v-^SI«r^L. *>o2 

Kt*#'J^-Tfft*»3WI 1 3te«<OS!ftJSJC*J5)t 

Wo 

[n$£ is] 12^-r ro^tgs^rfr-r 5 * u v 
2 o %*®«s»njg^#-r 5 y v-T*fc 

20 3l2«OHftSlS^BS«9. 

casstts 19 3 y s %*r® ©asmis: 
[fi^2o3 J^^^o^tsg^frrstfy-T 

- J bVW/W!T-5>'^-Hy^--Pfe5a^jRJl 1 3E«© 

a&5»*ai 3ieKcojifts^fi!t!feo 
Bsa&t 223 si 2 © # 7 co«te&«?rr * # y -<? 
so — ®^-xh§o<DT-*>Ky^7f-es^is*^i 

[11*312 33 /vf/^y^S'^tfUV— tff&Z 0% 
4 5 %<Oti&4\mi3&Xfm 2 , 0 0 0-^20. 0 

0 o (D&m.w-isft¥m.&m*%imm 1 3iEK<o^(ts 
[is*ig2 43 /w^-y?>^#yv-A\ 

/vY^-y-^^y 7 5 K75>, 

1 3iEttOISftSJS^i«W e 

[s,i*9t 2 5 ] i«s®ta7jc#»te©*tea*=frr 5d> 

(moisture -curable) W&M* 
so [11*^2 63 /vf/^>*<>J7-tf»»l. 
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immm2 7] takSMWtoas^ ixi ex a 

Mny^jgC^T'S*) . -S I0R, -S IOCOR, 
-SiOCR = CR 2 *3<fctf-S i ON-CRz (Rii 
IHS»*fttt7U-A (aryl) tKD^/Vt^^St 

DftXfi 2 8] / v-f / 0 T-tf »* L < 

B»2 0 %-«4 S «OftiWl*6Jitf«2 l 0 0 0- 
$132 0, 0 0 0<O«*¥JafH«**-r*IMl3l2 5l3 10 

>-Y^» „ /W/^77>f*U/;l/+/l/7 = >*ft 20 

[11*313 2] taTK^WttoatW, -SiXS (Xii 
ADy>g?t?S5) . -S iOR. - S iOCOR. 
-SiOCR^CRsfc^O-SiON-CRs (Rft 30 
BBK9E*fl:tt7y— HD*;V«*^aT88) 
63BR*ti«l««9l3 0i2tt©BHfc£dEW a 

Ht*fl3 3] /W^-77>f*'Jv-»2 0% 
— S^J 4 5%©S5J , na*5±tJ f *?j2 i 0 0 0-ifi2 0, 0 

0 0©M¥^84St5B*a3 ofgeoigfti 

3 OlBttcDffifbidlttlo 
[0 0 0 1] 

[«W©S-r*«flKMH SK«tt*y v-3R so 



(comprised of) SBlS'ft SriB&*5 J;lf/^/^77 >^ 
[0 0 0 2] 

#\ ^^C^SLfc^V^y^- (dendrijuer) i 0 tf 
ffilBHT**<aHiJWTttv^«*0*yv— T«*o 

ABB****, 

[0003] /^/^77>^yv»^ if#tc. us 
^vf-tfy^-av *y^-ffldtft<oa«fittstac# 

[0 0 0 4] tO*?4ffl*Oft»l:ft6|»|ShfcA 
^^-77 "J ^-UJiBJJSfitf y xxf;H^ *) , 
cnti:, CO*iS»*y-r— «OPt— OXJIWICA*"! 
m*hOT*&% (A-Xh^ aKU*-;VX (Persto 
rp Polyols) . /^—XhJ]/7 (Perstorp) , X*?x— t 
Vfr^Boltorn (BfltWHD £ LTfS?g) . SSftS'J Ctou 
ghener) £ LTO >f # U XXf yl/Of ffi 
tttt. 7- 7 (Boogh) (Boogh) f L5, 

WKOl^TOSgl OSSRiftlSnVfll (Proceedings 10 
th International Conference on Composite Material 
s) % — (Whistler) „ 7 1 Jf^ 7Va XTD 

>lfr (British Columbia) . 1 9 9 5^8^ 

1 4-1 8B, £§4#, S3 8 9-3 9 6l;g28i 
ilS AMP£ (28th International SA 
MPB Technical Conference) , titHiS <fctf 7D-feX,If 
(Oift^lCOl^TcD^ (Society for the Advancement o 
fMaterials and Process Engineering) > v'T r-A' (Se 
attle) , 7->yh> (Washington) , 1 9 9 6^1 1 
B* 352 3 6-2 4 4H; SAMPE J. . 

1997. 33, 45) tSX Xff\<<Tr> (He idea) 
-Cry (Heiden) P. 6, J. App 1 . Poly* . Sc i . f 1 

99 9,71,1809; 199 9,7 2,151) 
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SKSiirrscfcfciJoT, tf^xe^iBg (T g ) S 
fttt9Ht**Stt-r*e:i:ftLte, 8&A,£i 4 0%Jf 

7>f^ijx^f;t/^i* , i i os^ctgijosftfti^ic® 
ttttl«J 1 8 0 KSSWMoUlltf *W. T r fiitfptt* 

ft (t£ft2lc43#58ll 7 5 0 K/l'h^&tHrttSKis 
VZlik/^Z 1 4. 0 0 0 F/VhVSTOSEffl") 

tSK 5 cO/vT^-75 'J iXf 7 %<9iSA 

ti % x^^->^{gft14«Bi©^tt^6 0%tii)n^-&. ts 

*K **)Hft«X« (3$2 8%«±) «\ 
[0 0 0 5] 

— ^<fctf^3Q:< it 1 ffl<OflS©«fc«fl:*« OW/t- 
7-5 Sffrft T\ r>o/ vf / t— 7 5 

•S) S^trtKftffiHJSEfSCOir^Tttffi&LTV^ftV^ 
[0 0 0 6] 

immzmtii? * ititn^m *&m<Dmt l &# y^- 

tM^ITSA>fA-77^*n-Sftii« ^2 

* / w ✓ <- 7^ y ^— & * as 2 © # •i' 7" 
<o-&mM*m+&'J>& < 1 1 1 aofiso* u 

tr. 

[0 0 0 7] #5&!Hfii:fc, *-y H 7-^tD$Sg|Sfc iq 15 

•£t\fcj-y$&ffl® (nanoscopic) /v-T^— 75>' i 5HiiigE 
(drains) SBWSnfc-JVW**? b?-* 

a 2 oatw^o'tiiisksjse'pftss i co^-f 7©^ 



Sf^^tl^tt, »Stift^7L11«if4^^SiS-r?>fti6 
[0 0 0 8] ^WOCft50l$t£fe«fctfft!lO#{&, fij 

10 5o 

[0 0 0 9] 

^uv-^yhy-f era**. «sffc*ftu:3fii**n 

ft^yv-) c fcj*T?**fl8S0«S6*fcW 

20 [0 0 1 0] *^Ofifi<0SI1^»C*Jt^T«s 77fl|tsl;fi§ 
igco^-y h7-^(i, iD7]e»IBtt05»5tSa (WAffr^ 
n+s/^y/lofcigg) ^tt5 lltt±OA^/<-r7 
V^^y-r-*, mixlf/K^ (zK) c9#£TT*JgJS£-e 

Tx sifts ft nmffixv^—z-v vv—i? 
[ooi i] #*6htetftof > KU7-tt#»»tt 

<0 (UtfUff^l. OZ^IC^StMtt^) , 1 
0 0 %*»$fctt?f*C 1 0 0 %C3fiV*8ii*UfrfcfrS-* 
l^tcpg^Stlft^Tfe^o -r>F'J^-(i> — m<D 

30 »j»snftape«H«fiJEJSte*r?-c»Bfi«*i, ^okjs 
[0012] ^xomfsto^yv- (f^F'J-?-, m 

ffiVi (hypercomb) A^;<-75>f *'J7-f *S 
— [J, »a«p±fc»«**f*4S»Jv-T*5. Lt>L 

« y?-ti. i-xb» i -sa (poo o^jn-piaar 
h-eXfioti^coa'fiE^g^tc-rsc u^u^wb, zn 

-Y/^-^y^^yv-^O^ttli, ^^^r^tSSJ 
ilftrL^^^t^Sttt rt<Oi#Ai±i:LTA^A 
- 7? >7X 'J fc fe tj 5 Ktt K X o TSfeffi * 

n§) Oftl&K. ri'hUv-OltittRaaa n^A 

-77 y «e*o»tti« y ^- 1 ^> k u 

v-i:OIHIOf!'M«ltLTJi,6n»* e .fcfiPMWCli, 
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tt. *d * 0 < , AO l *jSTS 6 , fH^fil tiSSj 
2 5-4 5 %T~3b%> 0 tiff 1 ©^#ffrtt**rr*SS$J 

Aseaicii* mo. ooo m±<o#^ eicov^t i . 

£ -r v K 'J v- <o£#tttt*j * tftt^tiSEOMOC ft 

coo i 3] mmo'^'t-zr^^&w-te* e 

^-©i-5a*5£t LTti. (a) A B z , ABsSftli 
— flglCABx SfctiA* By t/T-^f^I^ (C 

^frTSg&T'&S) ; (b) A2+B3, Az + 
B4 , Sft{±— IStCA« + B y t/?-S«2^?I& 

yB'>%< 3©w*wrssai?ss) : ££tftc 

( c ) A S: ft B ^^O'&SgttA^JS: <i:fe2ffe§ 
!?>\ ttoaJ^OT^oeffitt^e (#JAffA 
2 +A* + Bz , C:T-xli2 <tf5±) , 2ffl«±0^ 

©=£#C -flStC> &dt*fTl\ ABxfcJ:t/Ax By 

[0 0 14] *Sn?IfflStl3n^M-?7^!S'J 40 

t- oaettwifr. 1 oo%ott^*ijt**-r«) *» 

5EgiJ-r-Sfc#>t;:7c#tcffio (fci^ff, 9 5%m 
9 0 £3) . *«WTf«ffl**l*/vY/<- 

y7>f-*UV-(i^§S^tCti, **J2 0%-~#l5 5%, 

£ OAgftlCWB 2 5 4 5 %©tt*mffi*fr*- 

So 50 



[00153 *mwv&m*nz^'(>*-7 < 7ymv 
v-a-j&Kgn , ooo~$«j2 5, ooo:itfSL< 
«&2, 00 0-HS20, 0 0 0 ; J;»3?ffSL<t±^ 

2. ooo~$>no. 0 0 owttssp^^s^frrs 

[00 1 6] ¥JS©«#n£ (DB~) (i. 

lttte:jfe*3nTV*3. mW.m%T>Yu> (dendron) 
*3itf-7 r >KUT-lcov>Tti. 1 T^S„ 

iswft^vv-ico^tii,' «#n&« 0 tcia 

V\ «#4lgEti, >V?*- (Hawker) C. J. , ! 'J- 
(Lee) . R . :7l/fiyf (Frechet) . J.M.J., J . 
An. Chen. Soc.,1 9 9 1. 1 1 3, 4 5 8 3 tCfc^T 

■5 : 

[0 0 17] 

mil 



[0 0 18] c:ct?> Nt «5fcaSS©$5c«:«U Nb It 

#«»©»*« u ni ti««»oa*ai-r. 

[0 0 19] *5ZW<Dffim#V-*-*&l8.Wl*>£X?mit 

sS 'J 0lj*.ff /vf / <- 'J * A/^-> 9 >x 

^'JV-fiDWii, 200 2^5^7 Btw5gfT?nfc3l4 
■WHFlR 6. 3 8 4, 1 7 2»!l§8»(cKttSftT^ 

x-TJicnmssnrfwim-fimt. 2001^3^26 sic 
Hisi^nft, ^.js^^a^itmss^o 9/8 1 7. s 

r&m-ez % «t < a e> nft/N-r/^— ^ y v-<o 
y 7 y - jzw^' y (t 5 k-x 

Xf/W , fflJ^tfHYBRANE (BSlSfli) CO^^TPS^^ 
[0 0 2 0] ;W;<-77>f4!'J (i^KWtc, * 
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y f >fi, / 75 u t— <B^iaf 

gltLT, th'n*^, ^^yh> Ajl/jfl+i' 
;K xXf)K 7/lo*->, T&^—H, r»J>V (ally 
1) , ;W 7 5/, md> ^-^i/^-/K T 

±K jfrX*.-*-K tKnyy*, -fvt/r+K -YV 

[0 0 2 1] *5gB^O 1 O«0flKtttCfeV»Tti, i: 

7c, A-fK- 75 gfclitS^£D (dendritic) 

iRiJ?- (l/'!-XHOfJ / K i ;i ? 77h (combburs 
t dendrigraft) #^tr) t^ft^T*^ (combining) 

sMtsnrc/ ^^-77>f* y ^ft-g^n-rsi 
^y^-tosijiUTtt, tf^Ttf-T-uyy 

(telechelic) Utt^y?-, tglC^-pfc 

co o 2 2] /w^->r5^JieyT-*ae«r*ft* 
Kffiffl?n«<t?y*7-i; u-t «— /w^-r^^ 

(similar) T'fcS C t #T?£S*>\ SfcttRlfittNB:* 

tuis sgfirrstfyv-w:, tsn. ooo~*$50 

0, 000, ji?SL<«^2, 0 0 0-^200. 0 0 
0, «fcy»SL<«^2. 0 0 0~*-)l 0 0, OOOff) 



10 

ft (+ftfcS«»>SgL¥ffiC>») 14, til 0-811 0. 
000, «^U<t±iPJ2 0-^2, 000, i0»SL 
<(4^J2 0~^1. OOOT35S,, 
[0 0 2 3] «fc*fctt**Stlfc#y h>7- 

^ti, EBisAfl : *a-r* (position) tmfcftmfc 

to ^Xf'-f ^iTSiK^BUS^SCtA'-et*. ^©J:? 
a«BJ««l«, *OffifflK*E»ft3t-3Tl-»«- (one-pa 
rt) ^i:LT, *fcttfitffllBWfc^t>ft4 2T-as»36i: 

[0024] Ao*#»tt©*«3$*£f *M-r/<-:79 

feLhOM^^-^^Vf-^y^— <D,a£-fr£"&€f C kit 
Tft^o JbQ7j<«-8?tt<OS£DCSJi:LT«, -S 1 XI (X 

ft£ : - S 1 OR, — S iOCOR, -SiOCR = C 
R 2 V-S iON = CRz (R(4BiS*^J*'ft7k^a 

*y V7— ?%f&l$£t%C ItfflO (conven 

clonal) fr)i$Mr<£fflLT, ?J<5HBft1t&S»<0SiaWfc 

30 [002 5] sffl^n^^^ictt^LT, rmma&Tf 

^^y V— A^S^ICfgffiST'feO, WKIf^ite (shar 
e-th inning) &X'&Z<DT, ?§ftS, «l=S«ffif!«»i*S 

[0026] 7-7>f-*iy^— (0*®-??©$?$ 

[0027] A>< LT, *5gWU. SfeStl/tttllBOlt 
so [0 0 2 8] *WR<Dmt&&S&Mll^ 1 «0/vT/<- 



11 

ft j c t t « . 

[0 0 2 9] *56WO«ftUft */-W3S 
©^•yh^- £f*. {t^ffl^A'S5:5^Sft{4Sft-3T to 

£<D«§5s&-I (architectural) MS(±, g&S+Btitfc 

CWSSWfctt«| l~fil0n m<9fEH) . 
[0 0 3 0] »&nfc33K7BB«ftHtt. tt#l«£Lft 
•^ySEH(D-'W/<— ^>^lgE«r#*i, coiili. 20 

* y h 7 — * «o«^%^o»ttJt« u t— £ ra ft a 
g£ 5 ft#ffl/££ #f 5 ci: tf-et*,, endows 

-f' V^$fti±ftto£r)^'Nt^fi)c5tlSCi:^-C ! *, 17 

xi- s'-^ft(±p f 5xhv-o*tc^*a^n^s^%5 

•So 

[0031] ctTowtt, mzw<D%f&.<omm<Dmw? 

MX 40 

5 0 OmLO^lJg^XntC. HJ X 
AO (10. OOg, 0. 0 6 8 4t;W *s±tf 

£S*THF (1 5 OmL) £tti£A,/-£ 0 75X3%, N 
2fcT2#H777^iit»Lfto *OJSSS*-7 8 B C 

jcHMaiLfc*. -rv^Dy >v v f r h (ipd 

I) (7. 6 0 g. 0. 034 2*;W tOTHF <£g 
7k. 2 OmL) Lfttf&WTTSinLfc. 2 

ttMW#Lfctk SffiST«ti>fc 0 S&lCttHTl 6B# 
HJSfPUfec O-?^'^ (rotavap) (C^oTTH 50 



^12 0 0 3-6 4 270 
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F»tt*(fc*LT, ttStt (sticky) ^hfflft, 
^■O^X^i/xfto-f^ (2X2 OmL) Tift 

PJWffi»a*tfcc HB-IPDI - (N H 2 ) x 
tl^Sfe@{* (12. 3 7) tfM&ZtltCc 
[0032] CDs OD^' H NMR : 0. 9 4 p 
pm(s) :i. 03ppm(s) ; 1 « 0 5 p p m 
(s) (0. 8 0 9—1. 1 7 p pmOiBH^ya— F 
TfSv^SSfcSa^ft) : 1. 58ppm (b, 
m) ; 2. 5 3 ppm (t) ; 2, 74ppm(t) ; 
2. 85ppm(b, s) ;3> 1 lppm (b, 
s) ; 3. 1 7 ppm (b, s) ; 3, 32ppm 
(s) : 3. Sppm(b) ; 6. 21ppm(b) 0 
1 H NMRX^ hA©«KS*lftJMI : 0. 9 4 p 
pm (s, C H 3 ) I 1* 03ppm (s, CHa) : 
1 . 05ppm (s t C H :* ) \ 2. 5 3 p p m ( t . 
[- (CHz ) 2-]) 12, 74ppra(t, [- 
(CH. 2 ) 2 -] ) ; 3. 2 1 p pm (s, [- (CH 
3 ) 3 Ce He CH.2 NHCONH-] ) 16. 2 1 p 
pm (bteitfSS, [ (-NH) if CO] ) c 
[0033] CDs OD^' 3 C { f H} NMR : 1 
8. 66ppm (s) ; 2 4. 0 7 — 2 4. 5 5 p pm 
(m) ; 2 8. 46ppm(s) ; 2 9. 26ppm 
(s) ; 30. 14ppm(s) ; 30. 7 lppm 
(b, m) ; 3 2. 70ppm(s) ; 3 2. 93pp 
m (s) ; 3 2. 97ppm(s) ; 3 5. 9 6 pp 
m; 3 7. 76ppm(m) I 3 9. 24 — 39. 99 
ppm(m) ; 4 0. 97ppm(s) Ml. 79p 
pm (s) ; 4 3. 0 8 ppm(s) ; 4 3. 60 pp 
m (s) ! 44. 5 1 ppm (s) ; 4 5. 6 0 ppm 
(s) 14 7. 0 6 ppm(s) ; 4 7. 9 2 ppm 
(s) 14 8. 3 0 ppm (s) I 5 0. 6 3 ppm 
(s) : 52. 0 4 ppm(s) ; 5 5. 0 3 ppm 
(s) ; 56. lOppm(s) ; 5 6. 6 6 ppm 
(s) ; 56. 9 8 ppm (s) ; 5 7. 0 7 ppm 
(s) ; 57. 16ppm (s) ;58. 19ppm 
(s) ; 58. 3 8 ppm(s) 11 6 0. 6 9 ppm 
(s) ;161. 57ppm (s) ; 1 6 5. 9 0 pp 
m(s) ; 1 6 6. 00ppm(s) c 
[0 0 3 4] 13 C { l HI NMRX^ b/W&MtR 
1 8. 6 6 ppm (s, [0 (CH 2 CH 
3)2]) I 2 4. 0 7-2 4. 55ppm(m f CH 
3) ; 2 8. 4 6 ppm(s, C H 3 ) ; 2 9. 2 6 p 
pm (s, C H 3 ) I 30. 14ppm(s, C 
Ha) ;30. 7 1 p pm (b*3±tfm, CH3) ;3 
5. 96ppm (s, CH:0 : 3 9. 24-39. 9 
9ppm (m, C H 2 ) ; 4 0. 9 7 ppm(s. CH 
z) ; 4 1. 7 9 p pm (s, C H 2 ) ; 4 3. 08p 
pm (s, C H 2 ) : 4 3. 6 0 ppm (s, C 
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Hz) ; 4 5. 6 0 ppm (s, CHz) ; 47. 06 
ppm(s, C H 2 ) I 4 7. 9 2 ppm(s ( C 
Hz) ; 4 8. 3 0 ppm (s, C H 2 ) ; 50. 63 
ppm (s, CHz) : 5 2. 0 4 ppm (s, C 
H 2 ) ; 5 5. 0 3 ppm (s, CHz) ; 56. 10 
ppm (s, CHz) ; 5 6. 6 6 ppm(s, C 
Hz) ; 56. 98ppm(s, CHz) :57. 07 
ppm (s, CHz) 157. 16ppm (s, C 
Hz) ; 58. 19ppm(s, CHz) ;58. 38 
ppm (s, C H 2 ) ; 44 f 5 1 ppm [s, S^n 10 
+\*is;Vtti<0 (CH) ] ; 1 6 0. 6 9 ppm [s, 

(-NHC.ONH-) ] I 161. 58ppm[s. 

(NHC_0 N H) ] ; 1 6 5. 8 9 ppm[s, (NH 
C.ONH) ] ; 166. OOppm [s, (NH.CON 
H) ] o KBr^b-; ht'O I R (SJRJtlfce— 

:3 3 5 3 cm- 1 [7n-FT?5£V\ v {- N H 
2 ) »*tf v (-NH-) ] :1 6 4 3 cm- 1 [3§S. 

v (C-O) ] ; 1 5 6 6 cm" 1 Rsk 7^F^v 

(C NH) ] 0 

[0035] MALDI-TOF (7h'J^>X : 2. 20 

: 50 0- 3200 m/z 
co^!EHF*i)tC 1 2§©ffl6fr6S (5 5 0. 8 m/ 
z, 7 4 0, 0 m/z, 9 0 4. 2 m/z. 10.9 
5. 5 m/z, 1 2 4 9. 6 m/z, 1 4 2 9 m/ 
z, 1 6 0 4. 5 m/z, 1 7 8 5. 4 m/z, 1 
9 5 8. 4 m/z. 2 145, 6 m/z, 232 
1 * 8 m/ z, 2 5 0 8. 0 m/z) $611 
02O0iK»Si>0av^/l'-^*ff9fte GPC 

[*5.MH3£ : P 1 g e 1 C (2X) (8 0°C) 0 » 
*g: NMP (0. 1 % L I B r ) > Km^DR I (5 0 30 
°C) . «tp«ia : *'JWU^ 8 0 0-3 0 0. 0 0 

01 :Mn 5 6 4 fl Mw83 1 9 ^fiftl. 4 4 C 
[0 0 3 6] glJ2 

^ey- (2. 3-x^-» yptfji/x-T-;i/^^u 

>oi£zk>ig££> CMW 5, 0 0 0) #ffi^fcff>Jl 

2 5 0 mLCO^ljg^^T.^^, HB-IPDI - (N 
Hz ) x (0. 5 0 g) . %:S- (2, 

CHCHz OCs He (SiMezO) n SiMez B 
u n (MW5, 00 0, 3. 6 4 g) , 1 0 in L CD T H 

BHt*i7x*-*x— v-fl/ (1 00m 

RStftft, HB-I PD I - [N (H) 2-z (CH 
2 CH (OH) CHz OC3 Hb (SiMezO)nS 
iMez Bu") z] x CO<Z<=2) fcffiSftSy 
/l>ttH# (3. 7 3 g) *Wft 0 so 
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[0037] CDC 1 3 *P<D 1 H NMR :-0. 05 
ppm »f7^ h*#5S^s, [S i (C 
H 3 )] ; 0. 12-3. 8 1 1 p pmm^COm^CO^ 

K B r ffifflTO I R (SlRSnftfflJS) :3315cm 
-1 [7n-Kt*\ v (NHi5<fctfNH 2 ) ] ;2 
9 6 5 cm" 1 BSV\ v (C H 3 ) ] ;2 9 0 5 cm 
" ! :1 6 3 6 cm- 1 [jSl\ v (C = 0) ] ; 1 5 
6 8cm' 1 [«L\ 75FO.V (JCNH) ] I 144 
2cm" 1 :1412cm" 1 ; 1 3 8 2 cm" 1 II 
2 6 4 cm" 1 GS<#\ v (S I-CH3 ) ] ; 109 
4cm"" 1 [3»V\ v (SI— O— Si)] 11022 
cm" 1 B£V\ v (Si-O-Si)] : 8 6 6 cm 
- l :8 0 2 cm- 1 ; 7 07-6 6 2 cm" 1 0 
[0 0 3 8] m3 

pe/awj'>7^>a^> (MW4, 500- 

5 r 5 0 0) Jfeffi^fcgU2fiPJV'f/<— 

ffl 1 0;W/^77>f « USiHB - I P D I » [N 
(H) z-z (NHCHz CH (OH) CHz OC;i H 
e (SiMezO)nSiMe 2 Bu n )*]x (0< 
Z<=2) (().. iOOOg) ^ir/x^v^^ 
^nH/ttS^y^f^P^CHE OCHC 
H2OC3H6 (SlMezO) nSlMezCaHs 
OCHz CHOCH2 (MW4. 5 0 0-5. 5 0 0, 
0. 1 7 5 0 g) * 1 SmLOWWtSmLOT 

HFicig^tT, mwffim&BfULrco ^ommomm 

HF (2 x 1 OmL) t«fc*?«tif U 1 10°C7?0, 5 
«fPJIK«S*T, 0. 2 3g©^SttIft*ffto 
[0 0 3 9] gN 

MlO/N-f/^-y^^^yRlRHB-l PD I - (N 
Hz)* (0. 0 1 02g) 43*tfx4«*^D#*^ 
^nlf^iStfU ^f^>D*t>CH2 OCHCH 
zOCaHe (SiMezOnSiMezCaHeO 
CHz CHOCHz (MW4, 5 0 0-5. 5 0 0. 
0. 2 OOg) & 1 mL02-^D/V- ;VtCfgS?LT 
SRW»t**J5JtLfco ^OiSSS^affitcNz tSHtt 

LAti, 1 1 0°CT*2 0^PJHftS*"CT»tt<oaW3 

[0 0 4 0] ffljS 
gjj I (Q/W/l-y? V±jj * J R gfe cfctf 3 — C V ¥T± 
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5 0 0 mLc7)^Jg75Xrnc, Mlfr60;vf;vr 
7>f*yKlgHB-I PDI - (NHz) x (6. 0 
Og) #«fctf«7KTHF (6 0mL) *f±JA^ 0 N 2 

HJxK^V (1 2. OOg, 48. SUU^t 
;W tftfTTJSinLfcc ^oi^Sg^i 7P^in?^ffiL 
/io *5E*«f«KffiT-ffaE»**r, 3$2 0mL 

O**«*abfco 4 0 0mLO-\*tf>3WfttaU ttl 

U OOmL^THFlcBigBWc, 4 

^>3>U ttJK*«ETTl 6B9Wft»LT. HB-I 
PDI— [Si (O E t ) 3 ] x i:^J^t7^^ 
hOHW**i;ft (10, 64g) c 
[0 0 4 1] CDC I 3 ^O 1 H NMR (ii#?£ftfc 
mM) : 0. 58ppm [/n-Ks, (CH2 S 
1) ] ; 0. 8 8 p pm (7n-Ks) I 0. 98pp 
m O/n-Ks) ; 1. 02ppm C/n-Ks) ; 
1. 18ppm [t, (OCHz CH 3 ) ] 5 1. 56 
ppm (7o-Ks) ; 2, 4 8ppm (7d-K 
s) ; 2. 7 6ppm (7n-Ks) : 3. I 0 p p m 
(7n-Hs) ; 3, 77ppm[q. (OCH2 CH 
3)] ; 5. 7 7ppm [CONH 
-] ) ; 6, 09ppm (7n-h\ [CONH. 
-]) 0 CDCU*£D 13 C { ] H} NMR : 7. 8 
Ippm [s, (CH2 Si)] : 1 8- 15pprn 
[s, (CH2 CH3)] ; 2 3. 7 2 ppm [s, 
(CH2 C.Hz CH2 S i ) ] ; 2 7, 7 2 ppm 
(s) ; 3 1. 72ppm(s) ; 35. 71ppm 
(5) ; 38, 50ppm (s) ; 4 2. 90ppm 
(s, [-CONHC.H2 (CH2) 2 Si] ) ;4 
6. 45ppm (s) ; 55. 1 7ppm (s) ;5 
8, 3 5ppm[s. (OCH2 CH:0] ; 158. 
5 4- 1 6 0. 5 6 ppm [m, (CONH) ] 0 CD 
C 1 3 *^ 29 Si I 1 H) NMR:-4 4. 0 8 pp 
m (s, [Si (OE t) 3 ] o KBr^l/7h*£OI 
R (SKSttfcttH) :3 3 3 0 cm" 1 v (N 

H) 3 : 2 9 8 6 cm"* ffi, v (CHs)] :29 
3 0 cm" 1 I 1 6 4 2 cm" ■ [31 v (CO)] I 
1 5 6 3 cm" 1 75 FOv (CNHH I 1 4 

7 9 cm" 1 : 1 4 5 6 cm" 1 ; 139 1cm" 1 ; 
1251cm" 1 ; 1 3 6 3 cm- 1 ; 1 2 9 7 cm 
" ! :1251cm- 1 :1195cm- 1 11167 
cm" 1 :1107cm" 1 :1 07 9 cm- 1 ; 95 
8cm" 1 :8 8 8 cm" 1 :8 6 0 cm- 1 1772 
c m~ 1 :6 4 7 cm -1 0 

[00 4 2] MALDI-TOF CTHJ*y£x:2, 
5- h Kn**/7th7xy» : 5 9 9 — 4 00 
Om/zO^leHrttc* I oa©BIS3&>3S:K-4' (6 2 
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3 . 6 m/ z . 8 9 0. 8 m/ z . 1271. 5 m/ 
z, 1 4 9 2. 9m/z, 1 6 8 3. 6m/z, 186 
6. 2m/z, 20 9 4. 1 m/ z . 2 2 8 1. 5 m/ 
z , 2 6 9 3. 8 m/ z , 3 2 9 2. 1 m/ z ) tf& 

^:Plgel C (2X) (8 0°O ■ «« : NM 
P (0. 1%L i Br) , ^mg§DR I (5 0t) , I 
m»S:*UX^U>8 0 0-3 0 0, 0 0 0] : Mn 
2 7 4 6 0 Mw6I6 6 c ?»»tt2. 2 5, 
iq [0 0 4 3] W6 

*<f-A/futt>%m^ttm 5 (Dai h^->-> sJzkSMjj 

1 OmLco/Wr;l/tc, ^"5-/*-/l/*«ll*Uyj«^l/^ 
n^>HO SiMeaO (SiMezO) nSiMe 

2 OH (MW4 2 0 0, 1. 2 0 g) . t£X (2-^ 
M^+VX- H XX (9 5%. 2 -X^l/^N 
**>B!d*) (0. 0 7 0 g) CDTHF (0. 5m 

D mm&&zf. M5om;W7>^u7^hb 

20 - I PD I - [S i (OE t ) 3 ] x (0. 2 0 g) <D 
2-7u;V-Jl> (3mL) »««tt&A,«« % 

«-rSfei&tC, 3mLO^^^>l-m^tfco 2%<D£ 
X (2-x^;l/A^/x- b) XXS-g-trHB-I P 
D 1 — [Si (O E t ) 3 ] x 

(0. 15g/mL) T13^7^>*"LftPET 
— f -f >3HSK*C©TSfc±fcWU 1 2 0*CU1T2 4 
[0 0 4 4] MZ. 

1 0mLO/U7;WC #J5<DHB- I PDI - [Si 
(OE t) » ] x (0. 3 9 3 0 g) 3mLCQ2 
-:/n/V-/W*tB&A,/£a «&*ifciS«fc* fcTx (2 
-xf;^W/x» h) xX (9 5% ; SB«(02-x 
^/Iz-^+tf^S**) (0, 0 2 0 0 g) *HMinLfc. 

1\ A^nyNo, 2-2 0 2 A. "OK— ;l/ 7^ 
40 yi/a. X>T*-f t7-r *y ^ (Vendor Fish Sc ient if 

ic) ) fctttf. ffi*+T4l*|IB»»l6HS*. 9 0tt 

[0 0 4 5] gig 

Si (OS iMe2 H) 4 (C H 2 = CHS i M 

ez) 2 Q^bOi/><^->U;V»W;^77yf- 
#U >p4^»» HB-DVTMDS-TD 

MSS- (SIMezH) x <PSfi§ 
HB — DVTMD S-TDMS S— (SiMe2H) x 
50 k¥fHzn2>/\Jrt-7?>3-#V fc/Wtf^nsMJ-;/^ 
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Si (OSiMezH) 4 feiff (CHz =CHS iM 
ea) zO^SSJSLft CA4+B2^) C lOOmL 
O^Ug^XniC. Si (OSiMezH) 4 (10. 
58g, 32. 1 9 H y*A0 fecttf (CHz C HS 

1 Me 2 ) s O (4. 0 0 g, 2 K 4 6^U^r/l/) *5 
£TiM7kTHF (20mL) #tt5iA,/£o Nzt75y 

^/I/S^n^tf >ig#«D0. 0 2 0 4 g?g}S (ij;P^r 
^ K (Karstedt) MM) (4^ b>^-~ 2 % fift) *5S 

«»*»a&uft 0 m&*r*i h-hv;v (5x20m 

fe3b^^ft^;U%JSfc (11. 6 4 g) c 
[004 6] CDCU+O 1 H NMR : 0. 043 
p 2 1 1 ppm (m, [Si (C 

Ha)]) ; 0. 46ppm(s, h (CHz) 

2 -] ) : 0. 51ppm (s, [- (CHz ) 

2 -] ) : 1. 04ppm [d, (CH.3 CH) ] ; 
4 . 7 3 p p m [7d- h\ (S i H) ] 0 CDC 1 3 20 
fpCO }3 C { l H} NMR : - 1, 22ppm-l. 1 
9ppm (m t [SI (CH3) 2] ) ; 9. 37pp 
m~9, 7 2ppm (m, [— (C H 2 ) 2 — ] ) » C 
DC I 3 *<D 2 9 S i ( l H} NMR : - 1 0 8. 7 3 

ppm 10 7. I3ppm (m, [Si (O 

-) 4 ] ) ; -2 4. 4 6 p pm C7u-h\ I (- 
O) S i (C H 3 ) 2 CO-) ] ) ; - 1 0. 4 9 p p 

m 8. 20ppm[m. (S i H) ] : 3. 94p 

p m— 7. 03ppm (m, [ (-CHz CHz ) Si 
(C H 3 ) 2 (0-) ] ) . [S l (O 30 

-) 4 ] : [(-CHz CHz) Si (CH3 ) 2 (0 
-) ] : [S i H] : [ (-O) S i (C H 3 ) 2 (O 
-)] 1:3. 46: 2. 33:0. 2 2 0 KB r 

v<d i r mtRztircmm) : v (s i -h) 2133 

cm' 1 0 GPC [*^A13*: P 1 g e 1 C (2# 
^A) , PLge 1 100 A, Plgel 50 

30 0, 0 00] : Mn 1 3 5 0 ; Mw2 9 1 3 : 
»S2.^16c 1 H NMRX^ hM^ 1MUS<D 

(CH.3 CH) »0«EtSl/ft», cnii«»«<or 40 
/P7rWtaSJSE**3R-r. 29 S i {i H} NMRX-i 
*h/K±, S»ao (-O) Si (CH3 ) 2 (O-) 

fltt**fc ± ft fcOT* 5 f«% ft 
CO 0 4 7] @J9_ 

>Sffll^ftg!18<DHB-DVTMDS-TDMS S — 
(SiMezH) x 3|Q; -7— <PEEffc 
CHz =CHS iMez O (SiMezO) nSiMe 
2 CH = CH2 (MW62, 7 0 0. 1. 2 0 g) so 
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0. lmL^>M(0 t 30g/mL) ; 

1 m L^\4^^>7^fS (lmL^^O. 2 0g^> 
L^iSJR) ; 1. 5mL THF^HB-DVTMD 
S-TDMSS- (S iMezH) x (0. 30 g) ; 

><O0. ImL THFiSSE'CO. 2 5g/mL)« 

:7l—h*\»U 1 2 0°CtCT2 O^r^ftLT. 
tt^SWri-T^ ft. 
[0 0 4 8] gy 1 0 
Me S i (OS i Me 2 H) 3 iS&Tf (CHz = CHS 

>g^jjJ (^;l/^-->a^»y) HB-DVTMDS- 
MTDMSS- (S iMez H) * fiPgiiB 
HB-DVTMDS-MTDMSS- (5 iMez H) 

*;P^->p^>%. Me S i (OSiMezH) » 43 
J: If (CHz = CHS iMez) z Ofr&SSJSLfc (A 
3+Bz^p 10 0raLO?US77X3lC, MeSi 
(OSiMezH) 3 (9. 2 2 g, 34. 3 2^1)^ 
AO. (CHz^CHSiMez) zO (4 00g, 2 

1. 4 6 *5*tf*lt*THF (20mL) J&tfc 
tZJx,1£, Nz T75^^iStf^Lft^ 

— is}?— JlTh^*^)l>i/Uu3r'y->§£W<D0. 013 
o grSSS: tt;VX77 KftMSO C*5/U>(p-2%e 

ft) fcWwLfc. *©»»*SjflTM 5$MHHB#bfc 

2 0^HftnJ»a»lbfto n-jr^'^tAOllS 
*»*»*Lfeo aatT-fe^fUA (5X2 0m 
L) TSfcfrU 1 6BfW»Ei£*LT, frtf'frfcftfijtf 
frofc^-frt/ifcfffc (8. 7 8g) a 
[0049] CDC Is 4"^0 1 H NMR : 0. 011 
ppm— 0. 039ppm (m, [ (C H 3 ) z S 
i] ) ; 0. 07 6 ppm(s, [ (C H 3 ) Si (O 
-) 3 ] ) feictfO. 08 0 ppm (s, [ (CHs ) 
S i (O-) 3] ) : 0. 1 92ppm (d. [ (CH 
3) SiH]) I 0. 502ppm(s. [- (C 
Hz) z-] ) ;0. 440ppm(s. [-(C 
Hz ) 2 -] ) ; 1. 0 3 p pm [d, (CHs C 
H) 3 : 4. 7 2 p pm 17 BB. (S i II) ] o CD 
C 1 3 3 C J 1 H) NMR:-2. 75—1. 1 

9ppm k (C H 3 ) ] : 9. 51—9. 78pp 
m (m, [-(CHz) z-])o CDCh 9 
Si i l HI NMR : - 6 3. 87p pm— 6 1. 8 
5 p pm (m. [(CHs) Si (O— ) 3]) 2 
0, 83 — 19. 0 6 p pm (m, [ (-0) Si (C 
Ha) z (0-) ] ) ; -6. 2 8 p pm- — 5. 2 9 



19 



(11). 



2003-6427 

20 



ppm [m, (S iH) ] ;8. 72p pm- 10. 2 
5ppm(m t [(-CH2 CH2) Si (CHs) 2 

(O-) ] ) c fSSHt ( [(CHs) Si (O 
-) 3 ] : [ (-CH2 CH2) S I (CHs ) 2 (O 
-) ] : [S i H] : [ (-0) Si (CH3) 2 (O 
-)]} i:3, 22:i. 46 : 0. 18 0 KB 
mr*<D I R («RSftfcft«) :2130cm" 1 [ v 

(S i-H) ] o GPC [*5^tS£: P 1 ge 1 C 

(2A5W x PLgel 100A, PIgel 5 
OAo h;Vx>\ «l:^'JX^l/>8 0 0 10 

-300, 000] :Mn 9 5 5 c Mw2 9 2 4 c 
K143. 0 5 9 o 1 H NMRX^ Hl^fiO 

(C H.3 CH) S<0#fiE*5%Lfc#„ C*lttaaH*<OT 
/v^rttto^rtat^Tp 29 Si 0 H} NMRX^ 
^h;K± % 2ftSfrS<D (-0) S i (CHs) 2 (0-1 

[0 0 5 0] gQ 1 

V^aWcgU QtDHB — DVTMDS— MTDMS S 20 
- ( S i M e 2 H) x jjUVrz^lb 
CHz =CHS iMez O (SiMezO) nSiMe 
2 CH = CH2 (MW6 2, 7 0 0, 1. OOg) ^ 
1 5mL(D^7WT*I. 5 m L<D*$ $ >fcl*S)&L 

— 71/ : 2 rgcD. ^ri/bV^CDe^-^tTn;^ 

2%Q&) HB-DVTMDS-MTD 
MS S- (S i Me 2 H) x (0. 2 5 g) ; fe<fctf 2 
{jS« <3-yU5/H^^ypb?;W MJ* b*^^ 30 
*Si!lflLftc ^StlftiSffi*. T i 3— r^>^Lft:P 
ET^L/^b^iSU 1 2 OtfcT 1 2B£HHffcLT, 

toosi] ga 1 2 

SI (OSiMe2H) 4^J:tf (CHz^CHS IP 
h 2 ) 2 0 3b^5<0^^>;i,^>j;i/5feB8/Wy<— Zz>g; 
jjjj Cft;l^-*>P:frff>0 HB — DVTPHDS — T 
DM S S — (S iMez H) x Qgj^ 
HB — DVTPHDS— TDMS S — (S iMez H) 

*;l/*5/n*"9">*. Si (OS i M e 2 H) 4 *3<fctf 
(CHz=CHSiPh2) 2 Ofr&Hagbfc (A 4 -h 
B 2 ^) 0 i0 0mL£DAJS77X3tC, Si (O S i 
M e 2 H) a (2. 3 4 g. 7. 1 3SU^/W . (C 
H2 =CHS i Ph 2 ) 2 O (2. llg v 4. 60 = 
U^AO *J«ttF*R7kTHF (lOmL) *ftJ&A,/£* N 

f h7^^1/^a^>»0. 0 10gi3ffi(# 

fc 0 *OJB««HlTZ»niai#Lfc1», 1 SttlWMH 50 



(5x20mL) JCAOiStStU 2 4Nf 

f#ft (1. 52g) c 
[00 5 2] CDClstO 1 H NMR : 0. 24- 

0, 40ppm (m, [Si (CHs)] ) : 0 r 60 
-0. 6 9 ppm (7D-KTm, [— (C H 2 ) 

2 -] ) ; 0. 7 5-0, 85ppm C/o— K^fm. 
[-(CHz)z-3) : 1. 05—1. 21 ppm 
[yn-FTm, *Blffi] : 1. 3 4—1* 4 4 p pm 
[yo-KTm, *[5JS] ;4. 80-4. 95ppm 
[m, (S i H) ] 17. 4 1-7. 5 0 p p m [m, 
(Ce Hs) 3 : 7. 67 — 7. 79ppm[m, (C 

6 H5 ) ] o C DC I 3 **D 13 C {> Hi NMR : - 

1, 2 3 — 0. 9 4 ppm (m, [Si (C 

Hs ) ] ) ; 6, 9 5 p pm (s, [— ( C H 2 ) 

2 -] ) ; 7. 0 8ppm (I, [- (CH2 ) 

2-]) ; 7. 4 2ppm(7D^h\ [*— ( C H 2 ) 

2-]) I 9. 20ppm(s, [— ( C H 2 ) 

2 -] ) ; 9. 3 4 p pm (I, [- (CHz) 

2- ]) ; 9. 67ppmC7n— h\ [-(CHz) 
2 -] ) ; 7 7. 1 1 —7 7. 9 6 p pm [g^mT\ 

cdc 1 3 tmtzz, *ras ; 127. 68-12 

8. 2 1ppm [m ( (CeHs)] ; 1 2 9. 52 — 
129. 99ppm [m, (CeHs)] ; 1 34. 3 
7- 1 3 5. 0 4 ppm [m, (CeHs)]; 13 
6 + 4 7- 1 3 7. OOppm [m, (C6Hs)] 0 
CDC 1 3 *<£> 29 Si f 1 H} NMR : -1 0 3. 4 

3— 10 1. 8 3 ppm (m, [Si (0 

-) 4 ] ) ;-19. 1 5 p pm (s, [ (-O) S i 
(CHs) 2 (0-) ] ) ; -8. 2 3 p pm [m. 
(PhzSi)] :-4. 03- — 3. 19ppm 
[s. (S1H)] : 1 1. 0 6—1 2. 3 0 ppm 
(m, [ (-CH2 CH2 ) S i (CH;0 2 (O 
-) ] ) o i IS i (O-) 4 ] : [ (-CHz 

C H 2 ) Si (C H 3 ) 2 (0-) ] : [Phz S 
i] : [S i H] : [ (-0) S i (CHs ) 2 (O 
-) ] J i:2. 5 6:2. 71:2. 29:0. 4 
1 0 KB r88»JT<D I R (StR^tiftftqi) : 2 1 3 1 
cm-' [v (S i H) ] c GPC [*9Z»Rft : P 1 
gel C (2*^iO „ PLgel 100 A. PI 

gei 5 0 a c mm ' w^x ««»s : ^uxf 

l^y8 0 0-3 0 0, 0 0 0] :Mnl 4 3 2 c Mw2 
9 6 0 o £#Sttt2, 0 7 c 29 Si V H) NMRX 
SEfrfiO (-0) Si (C H 3 ) 2 (0 

[00 5 3] CTl 3 

>£m^fcg!ll 2CQHB — DVTPHDS— TDMS S 
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- ( S i M e 2 H) x #U ^-<omt 
CH 2 =CHSiMe 2 0 (SiMezO) n S i Me 
z CH = CHz (MW6 2, 7 00, 1. 2 0 g) £\ 
1 5 m L^0^W7^*T2 m L ^^>lC^|gLfc 0 
COiSiBC, 3-^^-;!/- 1 — ^^>— 3— ^CD 
0. lmL'NWBR (0. 3 0g/mL) ; *5/l^ 

(*;VXf7 (*^b>*-2%fift) O0. 

lmL^>?§i (lmL^>^0. 2 0g^> 

: 1. 5mL THF*OHB-DVTPH io 
DS-TDMSS- (SiMezH) x (0: 30 

i/i/^y<D0. lmL THFj§S(0. 2 5 g/m 

tePET^Wh^StU 1 2 0TCJCT2 0»HffiffcL 

CO 0 5 4] gjj 4 

Si (OS i Meg H) 4 fc«fctf (CHz =CHS i P 

hMe) z QfrbV **>\>i/VJttW^ 

gjU Ofr;Vaff-->P J frfr>0 HB-DVDPHDMDS 20 

-TDMSS- (S iMez H) x <PfiB§ 

HB — DVDPHDMDS — TDMS S — (S iMez 

>*-*U*;V*t/D**V*, Si (OSiMezH) 
i (CHz =CHS i PhMe) * OfrSSBSL 

/-c (A4 + g 10 0mL<OAS77Wi:, S 

i (0 S i Me z H) 4 (3. 2 8 g. 9. 9 8 5 U ^ 
;W , (CHz=CHSiPhMe) z O (2. 00 
g, 6. 4 4 3U«/U) ££tfflMcTHF (lOniL) 

1 Ogigflg W;VXf-yFW (*fls>*mz%& 

gSSE*T-feh-hU;l/ (5X20mL) K£t>ffi 

8aS:*^;V*f#ft (2. 2 5 g) e 
[005 5] CDChtO 1 H NMR : 0. 03- 

0- 29ppm(m, [Si (C H3 ) ] ) ; 0. 40 
~0. 9 8 p pm (m, [— (C H 2 ) 2 -] ) ; 4 * 40 

8 1ppm [71E (S1H)] ; 7. 4 3ppm 
[b, (CeHs)] : 7. 62ppm[b, (CeH 

5 ) ] o CDCl3*£D !3 C { l Ht NMR : - I. 

7 1—0. 79ppm (0. 4 0 p pmtcSS^tf— i^* 
frfSm, [Si (CHs) ] ) ; 0, 7 9-9. 4 6 

ppm (8, 55ppm (s) $5£Zf9> 4 6 p pm 

(s) t2ooas^vr-^**r*m P [- (C H 2 ) 

2-]) ; 1 2 7. 6 4 ppm [127. SIpprnK 
lOfe^s, (CeHs)] I 129. 18ppm 
[s. (CeHs)] ; 1 33. 3 8 ppm [133. so 
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2 6 p pmtlOSSs, (Ce Hs ) ] ; 138. 7 
3ppm [s, (CeHs)] ; 1 3 9. 09ppm 
[s, (Ce Hs ) 1 c CDC 1 3 *CQ29 St 
{* H} NMR:~I 0 8. 8 8—1 0 3. 3 9 pp 
m (m, [S i (0-) ) ;-2 4. 5 7 ppm 

C/D-F, [ (-0) Si (C H 3 ) 2 (0 
— ) ] ) ; — 9. 6 0—8. 7 3 p pm [m. (Si 
H) ] 4. 5 4ppm [- 4. 3 1ppmtcMO& 
£s, (Si PhMe) ] 5. 17ppm [s, 
(SiPhMe)] ; 5, 57 — 6, 80ppm (m f 
[(-CHz CHz) Si (C H 3 ) 2 (0~) ] ) * 
< [S i (0-) 4 ] : [ (-CHz CH2) S 
i (CH3) z (O-) ] : [SiPhMe)] : [S 

1 H] : [ (-0) S i (CH 3 ) 2 (0-) ] } 1 : 
1. 9 0:2. 8 0:2. 3 7:0. 2 2, KBrSJS'J 

to i r <i^£ftfc»«) :2131cm- 1 [v 

(SiH)]o GPC [#9i*K5£ : P 1 g e 1 C 
(2#^) , P L g e 1 100A, Plgel 5 

-3 0 0, 0 0 0] :Mn605, Mw2 6 4 4 e 
{$144. 37c ^ Si {> H) NMRX^ b/Wi. 
m&m<D (-0) S i (CHs) 2 (0-) ssfrofrft 

[0056] m 1 5 

V^av^fcgLi 4CDHB — DVDPHDMPS — TDM 
SS- (SiMez H) x j^'Jv- (DEIfb 
CH2=CHS iMez 0 (SiMez 0) n S iMe 

2 CH = CHz (MW6 2, 7 00. 0. 6 0 g) £\ 

Cc9i§?K^ 3— 1 — 3— /I/O 

0. 0 5mL^>M (0. 3 0g/mL) 

(A/i/xf7 KftkK) (**/^*ft2*aft) <oo. 

0 5mL^>M (ImL^^O. 2 0 

I 0. 7 5mL T H F B-DVD 
PHDMDS-TDMSS- (SiMezH) x (0. 
15g) : *5<fctf (3-^U^K^^yn^l/) MM 
f^f^VOO. 05mL THF}g?S (0. 25g 

/mL) *jSiraLft:o f#6nfti8ffi*s Tn-t^ 
yUfcPET:7U-h^LU 12 0t«2 0MS 

[0 0 5 7] fftj 1 6 

Si (OS i Me 2 H) 4 $3&Zf (CHz=CHSiM 
ez) 2 Ofr$0}&2*jl\£—A'^Vn'fcW^'*~7 
7>^'J (*;l/d^v r P=fr-fr>0 HB-DVTMDS 
-TDMSS" (S IMez Vi) * <Q% ] m 
HB-DVTMDS-TDMSS- (S iMez Vi) 
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5-&VftA'#Z/a*Vy&* Si (OS i Me 2 H) 4 
fcjctf (CH 2 =CHSiMe2) 2 O^SHifiLft: 
(A 4 +3flS4B 2 Jg) o 1 0 OmLcD^lfi^XrUC, 
Si (O S i Me 2 H) < (3. 0 0 g. 9. 1 3 5U 
* (CH 2 =CHSiMe 2 ) zO (10. 55 
g. 5 6. 6 9 fcitfftfejcTHF (20m 

0. 0 200gi§?iS (Jjfrx-r y KMMD 

2 0. smmnsmti&istco *—**ryy? 

?«B*£*I*SU (4X4 0 

mL) te*5»#U 3HHWEft*LT\ 

ftjW&*ofc*-f/V*»fc (6. 7 6 g) ■ 
t0 0 5 8] C DC 1 3 ^O 1 H NMR : 0. 051 

ppm (s, [SI (CHa)]) ;0. 064ppm 
(s, [Si (C H3 ) ] ) : 0. 0 8 9 ppm (s, 
[Si (CHs) ] ) ; 0. 139ppm(s, [Si 
(CHa)] ) ; 0. 46ppm (s, [- (CH2) 

2-3) ; 0. 52ppra (s, [- (CHz) 20 

2-]) ;l. OOppm [d f (C_H:< CH) ] ; 

1. 0 5 9 ppm[d t (C_H 3 CH) ] ;l. 066 
ppm [d. (CH.3 CH)] ; 5. 7 2 p pm (d 
d, C H 2 =CHS i) 15. 92ppm(dd, CH 
i;=CJiSi) ; 6. 18ppm (dd, CH^ = C H. 
S I) o CDC 1 3 *<0 13 C i 1 H) NMR : -0. 
70ppm (s, [Si (CHa)]) : — 0. 42p 
pm (s. [Si (CH3) ] ) ;-0. 30ppm 
(s. [Si (C H 3 ) ] ) ;-0. 14ppm(s, 
[Si (CH3 ) ] ) ; 9, 4lppm-9. S2pp 30 

m (m r [- (CH2 ) 2 — ] ) : 1 3 1. 4 3 ppm 
[s. (CH2 =*_CHS i) ] ; 1 3 9, 7 6 ppm 
[s. (CH2 =CHSi)] 0 CDCh *<D 29 S 

1 {' H} NMR : - 1 0 5. 67 104. 78p 

p m [m. Si (O — ) 4 ] ; — 4 ♦ 8ppm [s, 

(CH2=CHSi)] 16. 97ppm(s. [- 
(CHz CHz ) Si (CHs ) 2 (0-) ] ) I 7. 
55ppm(s, h (CHz CHz) S i (CH:0 

2 (0-) ] ) I 8. 77ppm (8. 28-9. 26 

p pmlC+r-r^-Y s, " [- (CHz CHz) 40 

Si (CHO z (0-) ] ) o »»« {[Si (O 
-) 4 ] : [(— CH2CH2) Si (C H 3 ) 2 (O 
-) ] : [CH2=CHSi] ) 1 : 8. 78: i t 5 
8 0 KB rJSMTQ I R (MtRZtirzmm) : 1995 
cirr 1 [v (C = C)] :1 5 6 3 cm- 1 [v (C 
= C) ] o GPC [*5A!3£: P 1 ge 1 C (2* 
^i>) , PLgel 100A, Plgel 50A o 

mm: wi/x>\ mmtt a .*vx9-i'>8 00-30 

0, 0 0 0] :Mni 3 9 7„Mw9 0 6 1 fl ^fttt 
6. 4 9o so 



[0 0 5 9] mi 7 

IXfecfctfffiJl 6QH8-DVTMDS-TDMSS- 
(S i Me 2 V i ) * #U^— J&ffl^feffJ8CQHB-D 
VTMPS-TDMSS- (S iMez H) x#Uv- 

CHz-CHSlMezO (SiMezO) r. SiMe 
2 CH = CH 2 (MW6 2, 7 0 0, I. 2 0 g) 
tfHB-DVTMDS-TDMS S- (S i Me2 V 
i) x (0. lOg) ^ 1 5mL«0/WTJl/ct"^2m 

ryf^3-*-/l/tO0. 1 SmL-^-S-yJSiR 

(0. 3 0g/mL) : ^i/ls>rp<DQ£-z/£-JlsT 

i/U>tp-2%a^) 00. 1 mL^*+J">igf8 ( 1 m 
L^iJ-V^O. 2 0g^b>i8ffi ; 1. 5mL 
THF^OHB-DVTMDS-TDMS S- (SIM 
e 2 H)x (0. 30g) : »*tf (3-yU5/H*S/ 
7"nif7W MJ^h^^^O. ImL THFiS 
ffi (0. 2 5g/mL) *J*itaLfc. *<DTS-&«I*. S 
ftUO»XST?i»»bte« fSStiftJSW*, T i a— 
yytf;PETyi/-f^U 1 2 0 fl ClCT2 0#R3 

[0 0 6 0] fi| 1 8 
ffll6<?)HB-DVTMDS-TDMSS- (SiMe 
2Vi) x^^7-^feM8(DHB-DVTMDS 
-TDMSS- (S i Me 2 H) x #U»7— Ogffc 
0H1 6^HB-D VTMD S-TDMS S-(SiMe 
2 Vi)x (0. 60g) ^ 15mLW7/Wt 

- l --O^y- 3 — ;UD o. lmL^viSiS 
(0. 30g/mL) I ^5/U>EpCDa^-^tT— 

f7^f;l^^n^>m (^j;^t7HW (* 

i/b>#<- 2%&£) <00. 1 mL^**f>jSifc (lm 
L^^V^O. 2 g4^>U >?§?£) ; 0, 5mL T 
HFWJ8^HB-DVTMDS-TDMSS L (S 
iMezH) x (0. 6 0g) : $5&Zf (3 -#'J > K 
^rv^Dtf/lO h T J^h^>7>00. ImL TH 
FiSiK (0. 2 5g/mL) *SStQUfco ti£ftfciBS£ 
Tia^r^>^l/:PET^^h^U 12 

CO 0 6 1) gjU 9 

"^fflV^cil 2QHB-DVT PHD S^TDMS S 

- (S \ Me 2 H) x tfW^omit 

o. o i Og(Oby^^n^»toWf 

— ;V yUXh (Vendor Ge lest) , Code VDT-7 
3K \£=./Ujt*fri/a*V>7. 0-8. 0t*», 
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ttfi800-1 200cSt) £2mL(D*££yiCi§ 
Blfc CO^ffiic, o. 0 10gO3^^-l- 
^^^-3 -^—/V&JCtf 0. 0 1 0 g<D3r->U>^ 

HttttD &fU>#-~2 KSft) WWoUfc. « 
?>nfc?§]S^J:<ffi^UrCo Ml 2 0HB-DVTPH 
DS-TDMS (S iMe 2 H) x (0, 1 0 g) 

^U-h'NffiU 1 2 0 Q Ctcri OflllBKftLT, ^» 



T^U^^I, 48642. 

1903, tT 8 

(72)%^ 7V/I/ z/zl-C *-<T — 

7*V±}&$tm, 48640, 5^ 

Y^y K. /XX^T XM>-h 3320 



[0 0 6 2] ±EOfSS»±, 

t>> *aiBOIBH*Btt , r*c:i:*KBr*-f* *5SW<so 
5 £ ? tc / «ft II^OSgH k * T JH£« *l S c i: #81 



7^y;*j£*S, msfiZ/ 48640-8721. 
6105 

F#-A(##) 4J002 CF001 CF002 CK0I1 CK012 
CK021 CK022 CL001 CL002 
CP031 

4J031 AA25 AA49 AA55 AA56 AA59 
AB04 AC03 AC07 AC0S AC13 
AD01 AE03 



